**Specifications Table**TableSubject areaEnvironmental ScienceMore specific subject areaSoil Science, Chemistry, EcotoxicologyType of dataTable, FigureHow data was acquiredAtomic Absorption Spectroscopy (PerkinElmer AAnalyst 200), Earthworm toxicity test.Data formatAnalyzed, rawExperimental factorsPrior analysis, soil was sieved with 2 mm mesh size, amended with biochar.Experimental featuresAnalysis of soil physico-chemical parameters, heavy metals, biochar toxicity testData source locationEbonyi State, South-East, NigeriaData accessibilityData available in the articleRelated research articleAnyanwu et al. (2018) [@bib1].

**Value of the Data**•Data shows the physico-chemical properties of a tropical agricultural soil.•Data provides baseline information on the level of heavy metals in a pristine agricultural soil from the region.•Data would help in effective remediation of heavy metals contaminated soils in the area.•Data portrays the effect and bioavailability of biochar to earthworms in soil over time.

1. Data {#s0005}
=======

Data provided in this brief were generated during soil preparation/analysis of the experiment on 'influence of biochar aged in acid soil on ecosystem engineers and two tropical agricultural plants'. These data supplement the investigation on physico-chemical properties of the test soil. Also, the impact of the amended biochar was measured on earthworms' survival over a 90 d biochar-soil contact time.

1.1. Physico-chemical properties {#s0010}
--------------------------------

The physico-chemical compositions of the soil are shown in [Table 1](#t0005){ref-type="table"}. From the data, the soil texture can be classified as clay loam, with low organic matter content. The soil is also very acidic with a pH of 5.4. Having high percentage of clay, this type of soil (soil texture) be hard when dry and sticky when wet. It can have very high water retaining capacity and poor permeability.Table 1Physico-chemical properties and heavy metals content of a pristine tropical agricultural soil.Table 1:**Analyte/PropertiesUnitParameter value**Soil texture% dry weightClay-loamOrganic matter content% dry weight14.5±0.0pHpH unit5.4±0.0Manganese (Mn)µg g^−1^22.6±1.7Lead (Pb)µg g^−1^16.6±3.4Copper (Cu)µg g^−1^7.5±1.3Iron (Fe)µg g^−1^595.8±2.8Cadmium (Cd)µg g^−1^\<0.06±0.0Zinc (Zn)µg g^−1^7.87±0.1Calcium (Ca)µg g^−1^0.21±0.2[^1]

1.2. Concentrations of heavy metals {#s0015}
-----------------------------------

Heavy metals are ubiquitously distributed in soil and monitoring of metals is important to identify contaminated agricultural soils. The levels of selected heavy metals (Manganese (Mn), Lead (Pb), Copper (Cu), Iron (Fe), Cadmium (Cd), Zinc (Zn), Calcium (Ca)) were determined in a pristine tropical agricultural soil. The individual heavy metals measured from the soil samples ranged from \<0.06±0.0 to 595.8±2.8 µg g^−1^ ([Table 1](#t0005){ref-type="table"}). The mean value of the analytes followed the descending order: Fe\>Mn\>Pb\>Zn\>Cu\>Ca\>Cd. Some heavy metals (Cu, Fe, Mn, Zn) are considered essential for living organisms, but can be toxic at high concentrations. These metals occur naturally, but soil concentrations can be elevated by anthropogenic process. In this pristine agricultural soil, Iron (Fe) measured the highest concentration of 595.8±2.8 µg g^−1^. Also, Cadmium (Cd) and Lead (Pb) in soil may be associated with human activities and both of these elements have no beneficial biological function. Cd recorded the lowest value of \<0.06±0.0 µg g^−1^ while Pb, measured 16.6±3.4 µg g^−1^. However, the concentrations of heavy metals in the pristine agricultural soil measured below the regulatory standards (of heavy metals) in agricultural soils [@bib6], [@bib7], [@bib8], [@bib9]. Soil metal concentrations in the pristine agricultural soil from this study were compared with other heavy metals data on agricultural soils carried out in the Spanish region ([Table 2](#t0010){ref-type="table"}). The soil heavy metal concentrations were found lower than the concentrations determined by other researchers on Spanish and Iran agricultural soils [@bib10], [@bib11], [@bib12], [@bib13].Table 2Data comparison with others on agricultural soils from Spanish region (mg kg^−1^).Table 2:**Analyte/PropertiesThis dataMico et al.**[@bib11]**Campos**[@bib10]Soil textureClay-loamSilty clay loam--Organic matter content14.52.2--pH5.48.2\>7Manganese (Mn)22.6320533Lead (Pb)16.619.664Copper (Cu)7.521.620Iron (Fe)595.815,27434,000Cadmium (Cd)\<0.060.382.3Zinc (Zn)7.957.890Calcium (Ca)0.21----

1.3. Earthworm toxicity test {#s0020}
----------------------------

From the data, 0% earthworm mortality was recorded in soils with 0.5--10% biochar addition, over the 90 d soil contact time. Nevertheless, increase in biochar addition resulted in increased mortality of the earthworms (*p*\<0.05; [Fig. 1](#f0005){ref-type="fig"}). Of the amendments, 50% biochar was the most toxic to the exposed earthworms during the 90 d biochar-soil contact time. The graph showed decline in toxicity with increase in biochar-soil contact time. Furthermore, soils amended with 25% biochar recorded 100% survival of earthworms after 90 d; while, 80% survival was recorded in the 50% soils ([Fig. 1](#f0005){ref-type="fig"}b). The soil pH (5.40±0.0), type of char and/or char bioavailability, may have probably contribute to the observed toxicity. The reduced toxicity recorded over time may be as a result of biochar sorption or biodegradation.Fig. 1Survival (%) of *E. eugeniae* exposed to soils amended with rice husk biochar and aged for different periods of time. Data shows: 0% (•), 0.5% (▼), 1% (■), 5% (◆), 10% (▴) (a), and 25% (•), 50% (▼) (b), *n*=10. Maximum standard of error=±20.41.Fig. 1

2. Experimental design, materials, and methods {#s0025}
==============================================

2.1. Physico-chemical properties {#s0030}
--------------------------------

Prior analysis, the soil samples were air dried and sieved with 2 mm mesh size. Soil texture was determined using manipulative texturing (by hand). Soil pH was measured with pH radiometer model PHM 93 (Copenhagen) and the organic matter content was determined by loss on ignition (after baking in the furnace for 16 h at 450 °C).

2.2. Acid digestion procedures {#s0035}
------------------------------

Three 10 g of soil sample were digested in 20 ml of concentrated nitric acid (Primar Plus, Fisher Scientific) for 2 h under reflux conditions. After digestion, excess acid was carefully boiled off and re-dissolved with 10 ml 5% nitric acid. Blank determinations (acid only) were run at the same time with samples. The extracts were then filtered under gravity using Whatman 542 filter paper and made up to 25 ml with MilliQ water in volumetric flasks containing 1 ml of 2% w/v lanthanum chloride (AAS grade, Fisher Scientific).

Prior to use, all glassware were soaked for 24 h in 10% nitric acid (Primar Plus, Fisher Scientific) and rinsed with deionized water. The deionized water was MilliQ 18.2 MΩ; organic carbon \<2 ppm.

2.3. Sample analysis {#s0040}
--------------------

Each extract was analyzed in triplicate (relative standard deviation \<1%). The instrument was calibrated using a 5 point calibration from zero up to 20 mg kg^−1^ (0--20 mg kg^−1^) depending on the analyte using AAS grade standards (Fisher Scientific). Three procedural blanks were run in parallel and sample concentrations were blank subtracted. The instrument response (signal to noise) was 2:1. The instrument LoD was 0.05--0.5 ppm and a sample LoD ranged from 0.02 to 0.2 mg kg^−1^.

2.4. Earthworm toxicity test {#s0045}
----------------------------

Toxicity of biochar to earthworms in soil was determined using the guidelines described in OECD 207 and 222 [@bib4], [@bib5]. Mature earthworms (*Eudrilus eugeniae*) weighing 0.5--0.7 g were used. Before the 14 d exposures, earthworms were washed and left in Petri dishes with moist filter paper to void their gut content for 24 h, after which the earthworms were weighed [@bib1], [@bib2], [@bib3]. Triplicates of 10 earthworms were used for each amendment (0%, 0.5%, 1%, 10%, 25% and 50% dry biochar kg^−1^ soil). Soils (600 g) were weighed into glass trays, deionized water was added to moisten the soil to 80% WHC; mixed thoroughly and 10 earthworms were added to each replicate (without food). The samples were covered with perforated foil and incubated in the dark at 24±2 °C. Mortality was determined after 14 d of exposure [@bib1], [@bib2], [@bib3].
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=============================================
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[^1]: Data shows mean±standard error.
